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(54) Title: USER SELECTABLE RESPONSE TO ALERT TRANSMITTED FROM CELLULAR TELEPHONE BASE STA- 
TION 

(57) Abstract 

Apparatus for selectively 
answering an incoming call trans- 
mitted from a cellular base station 
to a mobile station as an "alert with 
information'' message. An ID pro- 
cessor' is programmed by a user of 
the mobile station to store selected 
identifying data corresponding to 
calling party identifying data that is 
included in the "alert with informa- 
tion" message and that serve to 
identify calling parties. The proces- 
sor also is programmed by the user 
to select predetermined response 
categories and to assign desired 
ones of those response categories to 
individual calling parties. When an 
incoming call is received at the mo- 
bile station, the calling party ident- 
ifying data included in the received 
"alert with information" message is 
comp£r?c£ with the stored identify- 
ing data previously programmed by 
the user to detect an incoming call 

from a particular calling pa>*y. Depending upon the response category assigned to incoming calls from that particular calling 
party, the selecleO response ?s initiated. 
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TITLE OF THE INVENTION 

USER S ELECTABLE RESPONSE TO ALERT TRANSMITTED FROM CELLULAR 
TELEPHONE BASE STATION 
TECHNNICAL FIELD 

This invention relates to cellular telephone apparatus 
and, more particularly, to apparatus normally provided at a 
mobile station for selectively answering an incoming call 
transmitted as an "alert with information" message, such that 
calls from different calling parties are answered differently. 
BACKGROUND ART 

When a telephone call is destined for a mobile station in 
a cellular telephone system, a mobile telephone switching 
office (MTSO) transmits calling information to a base station 
which services a service cell in which the mobile station is 
located. As is conventional, such as described in Mobile 
Cellular Telecommunications Systems by William C. Y. Lee, 
McGrawHill Book Company (1989), the base station, in turn, 
transmits a suitable control message to the mobile station over 
a forward control channel command the mobile station to change 
over from its idle mode to an active mode. Communication from 
the base station to the mobile station then proceeds over a 
forward voice channel; and the mobile station is apprised or 
incoming telephone call by means of an "alert" message 
transmitted thereto over the forward voice channel. The 
"alert" message generally includes various codes arranged as 
multi-bit .information words to identify the type of massage 
being transmitted, the number of words included in the message, 
and various other types of information that are used in 
cellular telephone systems . The specifics of such codes and 
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messages are detailed in EIA standards, such as EIA/TIA-IS-54 . 

A typical -alert" message is intended to produce an alert, 
or warning, indication at the mobile station so as to apprise 
the user of the presence of an incoming telephone call. The 
typical warning indication is the generation of an audible 
signal, generally referred to as an audible ringing signal. 
Presumably, the called party, that the user of the mobile 
i station, cannot distinguish between incoming calls; and the 
user is provided with but two options: answer or ignore the 
incoming call. If the mobile station is located in a vehicle, 
the presence of the audible ringing signal may be a distraction 
to the user whose concentration on operating the vehicle will 
be interrupted when the warning indication is generated and the 
call is answered 

As so often happens, the user at the mobile station may 
prefer not to communication with the calling party. In other 
cases, voice communication with the calling party may not be 
needed and other responses to the incoming call may be more 
appropriate. However, since the user simply is provided with 
an audible ringing signal, user cannot distinguish desirable 
calls from those which are undesired or calls which invite 
voice communication from those that do not. Nor can the user 
assess the priority of an incoming call. 

It recently has been proposed to transmit additional 
information with the "alert" message. This additional 
information may be of the type which, for example, represents 
the importance of the incoming call, the type of call, the 
medium through which the? call is transmitted, etc. However, a 
more desirable -alert, with information" message would be one 
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which includes information that identifies the calling party. 
In the present standard, an -alert with information " message 
is transmitted over a forward voice channel in "packets" with 
• each packet including one or more multi-bit words. While 
several of the bits in a packet are used for control purposes, 
many are dedicated to identify the calling party, such as the 
telephone number used by the calling party to initiate the 
telephone call. The transmission of several words thus 
provides sufficient cumulative information to identify the 
calling party* 

However, the typical use of the calling party identifying 
data included in the "alert with information" message has been 
simply to display the calling party's identity or telephone 
number. While this provides the user at the mobile station 
with additional information on which a decision can be made as 
to whether the incoming telephone call should be answered, the 
user must observe the display before taking action • Thus, the 
incoming audible ringing signal and the need to view a display 
still distracts the user. 
DISCLOSURE OF INVENTION 

Therefore, it is an object of the present invention to 
provide improved apparatus for use in a cellular telephone 
system for detecting incoming calls from particular calling 
parties and providing pre-programmed responses to such calls. 

Another object of this invention is to provide a 'technique 
for responding to incoming calls in a cellular telephone system 
without distracting the user thereof. 

Still another object of this invention is to provide a 
method and apparatus for selectively answering an incoming call 
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transmitted to a cellular telephone mobile station, in which 
the answer to that incoming call is a pre-programmed function 
of the identity of the calling party. 

A further object of this invention is to provide a method 
and apparatus for enabling the user of a cellular telephone 
mobile station to assign different response categories to 
particular calling parties so that a call from one of those 
parties is answered in manner previously selected by the user. 

In accordance with this invention, a method and apparatus 
are provided for selectively answering an incoming call 
transmitted from a cellular telephone base station to a mobile 
station as an "alert with information- message containing 
calling party identifying data. Identifying data representing 
particular calling parties are selected by the user, as are 
predetermined response categories, each representing a type of 
response to an incoming call. Desired ones of those response 
categories are assigned by the user to those particular calling 
parties which have been selected. When an "alert with 
information- message is received, the calling party identifying 
data therein is compared to the identifying data selected by 
the user; and when a comparison found, the type of response 
that had been assigned to that calling party is initiated. 

Examples of different types of responses include a 
distinctive ringing indicator to identify an incoming call 
having high priority, an incoming call which a. relatively high 
tariff has been allocated (e.g. a long distance call) or an 
incoming call having relatively lower priority. Another type 
of response includes a muted ringing alert, whereby the user is 
not informed' of the receipt at the mobile station of an 
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incoming call. 

Still other types of response include the activation of a 
peripheral device included in or coupled to the mobile station 
upon the receipt of an incoming call from particular calling 
party. The peripheral device may be scrambler which provides 
scrambled communication between the mobile station and the 
calling party, a voice recorder, such as a telephone answering 
machine, voice mail system, or the like, to record a message 
from the calling party without intervention by the user at the 
mobile station, or a data recorder to record automatically 
digital data that is transmitted to the mobile station by the 

calling party. 

Other examples of a peripheral device include a data 
modem, a data processing terminal or a facsimile device. With 
these, the user need not be interrupted from a present task, 
such as navigating his vehicle, to receive an incoming call 
from particular calling parties. 

Yet another example of a peripheral device that may be 
used with the present invention is a traffic information 
display which receives data representing the locations of 
vehicular traffic congestion and displays on an electronic road 
map the locations of such congestion. 
BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram of apparatus in accordance with 
one embodiment of the present invention; 

FIG. 2 is a flow chart representing the manner in which a 
user programs the apparatus shown in FIG. 1 to effect different 
responses to different calling parties; 

FIG. 3 is a schematic representation of an "alert with 
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information" message that may be transmitted on a forward voice 
channel in a cellular telephone system; 

FIG. 4 is a schematic representation of an -alert with 
information" message that may be transmitted on a forward 
digital traffic channel in a cellular telephone system; and 

FIG. 5 is a flow chart representing the manner in which a 
mobile station responds to an -alert with information- message 
in accordance with the present invention. 
BEST MODE FOR CARRYING OUT THE INVENTION 

It is assumed that the reader is familiar with cellular 
telephone systems and the manner in which messages are 
transmitted between a base station serving a particular service 
cell and a mobile station located within that cell. To 
simplify the present description, only that portion of a 
cellular telephone system that is relevant to the present 
invention is discussed. For convenience, this invention is 
described in the environment of an analog mode of operation of 
a cellular telephone system, such as established by EIA/TIA 
553. However, and as will be described, the present invention 
also admits of a digital mode of operation of the type recently 
proposed by the EIA/TIA in IS-54 Rev. B. 

Turning now to FIG. 1, there is illustrated a block 
diagram of a mobile station 10 which includes conventional 
modules and which also is illustrated as comprising additional 
modules, or circuits, in accordance with an embodiment of the 
present invention. The mobile station may be included in a 
vehicle or may be a hand-held device, both of which are known 
to those of oridinary skill in the art. As illustrated, mobile 
station 10 includes a transmitter section 12, a receiver 
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section 14, and an antenna 30 for receiving messages and data 
from and transmitting messages and data to a base station. The 
mobile station is adapted to exhibit three different modes: a 
power-off mode, an idle mode and an active mode. In a power- 
off mode, no signals are transmitted from or received by the 
mobile station and, for all practical purposes, its presence is 
not recognized by the cellular telephone system of which it is 
a part. In the idle mode, the mobile station is prepared to 
initiate an outgoing telephone call or receive an incoming 
telephone call. In this mode, control messages are transmitted 
thereto from the base station and other control messages are 
returned from the mobile station to that base station. The 
base station normally transmits control messages over dedicated 
control channels; and when the mobile station is in its idle 
mode, it is turned to the strongest dedicated control channel. 
The control messages which are received by the mobile station 
over the control channel are supplied by way of antenna 30 and 
receiver section 14. The particular control messages which are 
transmitted by the base station while the mobile station is in 
its idle mode form no part of the present invention per se; and 
further description thereof is not provided. 

An active mode of the mobile station may be initiated 
either when the user thereof wishes to transmit an outgoing 
telephone call to a remote party or the mobile station answers 
an incoming telephone call from a calling party. The present 
invention is concerned with responses by the mobile station to 
an incoming call. As is conventional in cellular telephone 
systems, an incoming telephone call is transmitted from the 
base station to the mobile station as an "alert" message. 
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Preceding this -alert- messages are various control massages 
transmitted from the base station to the mobile station over a 
forward control channel and other control message returned from 
the mobile station to the base station over a reverse control 
channel. In response to these control messages which precede 
the -alert- message, the mobile station is changed over to its 
active mode and thereafter receives control messages as well as 
useful information (e.g. voice information) from the base 
station over a forward voice or traffic channel. Other control 
messages and useful information (here too, such as voice 
information) are returned from the mobile station to the base 
station over a reverse voice or traffic channel. It is 
recognized, therefore, that in its active mode, the mobile 
station is tuned to predetermined forward and reverse voice or 
traffic channels. It is recognized, therefore, that in its 
active mode, the mobile station is tuned to predetermined 
forward and reverse voice or traffic channels and now is 
conditioned to receive an -alert- message. 

Various types of -alert- messages are transmitted from a 
base station to a mobile station in the typical cellular 
telephone system. The present invention is concerned with an 
-alert- message that represents an incoming telephone call. 
More particularly and in accordance with the aforementioned 
standard EIA/TIA 18-34, the occurrence of an incoming telephone 
destined for the mobile station is represented as an -alert 
•with information- message. Here, the -information- identifies 

the calling party. One example of calling party identifying 
.data included in the "alert with information" message is the 
telephone number of the calling party. It is contemplated, ■ .- 
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however, that other identifying data may be included in the 
-alert with information- message, such as the name, 
organization, location, etc. of the calling party. As will be 
explained, mobile station 10, as illustrated in FIG. 
utilizes this -alert with information- message to trigger a 
particular response, or answer, to the incoming call. First, 
however, further reference is made to the construction of 

mobile station 10. 

Transmitter section 12 is seen to be comprised of an audio 
input 16, such as a microphone, an encoder 18, a modulator 20 
and a duplexer 26. The audio input, or microphone is adapted 
to generate analog electrical signals in response to voice 
signals supplied thereto by, for example, the user. Audxo 
input 16 is coupled to encoder 18 which is adapted to digitize 
and encode the voice signals produced by the audio input; and 
those digitized voice signals are supplied to modulator 20 
whereat they are suitably modulated onto a carrier generated by 
a frequency synthesizer 22. Typically, the encoded audxo 
information, also referred to as encoded audio data, is 
modulated by modulator 20 in accordance with conventional 
modulation techniques, such as frequency modulation (as per 
EIA/TIA-553, or W4 shifted differential quadrature phase shift 
keying (as per EIA/TIA IS-54) or other known modulation. It xs 
seen from FIG. 1 that modulator 20 is coupled to duplexer 26 by 
an amplifier 24. The duplexer is adapted to transmit 
modulated, encoded data to antenna 30, whereby such data is 
returned to the base station over the reverse voice or traffic 
channel . 

As will be described below, encoder 18 functions not only 
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to digitize and encode audio information received from audio 
input 16, but it also is adapted to encode other data and 
information supplied thereto from various accessories that may 
. be connected to the mobile station. The operation of encoder 
18 to encode voice information or such other data is controlled 
by a central processing unit (CPU) 40, which may be a 
commercially available microprocessor. 

Receiver section 14 is comprised of a demodulator 34, a 
decoder 36 and an audio output 38, the latter preferably being 
a speaker. Demodulator 34 is coupled to duplexer 26 by an 
amplifier 32 to receive modulated data transmitted to antenna 
30 of the mobile station from a base station. The demodulator 
also is coupled to frequency synthesizer 22 to receive a 
demodulating signal for recovering the received modulated data. 
It will be appreciated that modulator 20 and demodulator 34 are 
compatible such that the demodulator is adapted to decode 
quadrature phase shift keyed signals. The output of 
demodulator 34 is coupled to decoder 36 which complements 
encoder 18 and recovers analog audio signals that may be 
received by the mobile station. Decoder 36 is coupled to audio 
output 38 to supply the decoded audio signals thereto, 
whereupon audible sound, such as voice signals, are reproduced. 

Decoder 36 also is adapted to recover control signals 
received from the base station via the forward voice or traffic 
channel and to couple such control messages to CPU 40. 
Additionally, the decoder functions to decode other data and 
information that may be received from a remote party, and is 
• coupled, to one : or more accessory devices 50, to be described, 
to supply thereto such data and information received from the. 
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base station. For example, if the accessory device includes a 
voice recorder, incoming voice messages may be decoded and 
coupled to the voice recorder under conditions to be explained 
below. 

CPU 40 is coupled to encoder 18, frequency synthesizer 22 
and decoder 36 for controlling the operations of these 
individual devices. For example, the frequency synthesizer is 
controlled by the CPU to synthesize carrier frequencies 
assigned to different control and voice channel, as is 
conventional in cellular telephone systems. Encoder 18 is 
controlled by the CPU to encode the usual control messages 
normally transmitted to the base station over reverse control 
and reverse voice or traffic channels. CPU 40 also is coupled 
to accessory device (or devices) 50 to enable the operation of 
such device (or devices) under the conditions explained below. 

A keypad 42 is provided at mobile station 10 to generate 
numerical and control data in response to manual operation 
thereof by the user. The keyped is conventional and includes 
the usual keys normally provided on a telephone handset as well 
as other keys conventionally provided on cellular telephone 
handset known to those of oridinary skill in the art. Keypad 
42 is coupled to CPU 40 to supply keying data thereto in 
conventional manner. 

Elements 12-42 are found in almost all conventional mobile 
stations in cellular telephone systems. Accordingly, a 
•detailed discussion of the manner in which. these elements 
operate to transmit information to and receive information from 
base station need not be provided. The present invention is 
directed, more particularly, to a caller ID processor 44, a 



PCT/JP93/00784 

WO 93/26132 

12 

caller ID memory 46, an alert generator 48, an accessory device 
(or devices) 50 and a peripheral interface 52. Caller ID 
processor 44 is coupled to keyped 42 and is operable in a 
programming, or set up, mode to assemble identifying data 
representing a particular calling party as may be generated by 
the operation of the keypad. The caller ID processor also is 
adapted to generate data representing a response category that 
the user wishes to assign to the assembled calling party 
identifying data. It will be appreciated that keypad 42 is 
operated to generate the calling party identifying data, such 
as the telephone number of a particular calling party, and the 
predetermined response category assigned to that calling party. 
In the preferred embodiment, the user selects several calling 
parties to be identified simply by operating the keypad to 
generate the telephone number of each such calling party and by 
further operating the keypad to generate a predetermined 
response category for that calling party. Examples of response 
categories include, but are not limited to, a distinctive type 
of ringing indication, also known as an alert, to notify the 
user accordingly. For example, the ringing indication may 
indicate that an incoming call is received from a calling party 
to which the user has previously assigned a high priority*. 
Alternatively, the indication may be indicative of an incoming 
call received from a calling party to which the user has 
assigned a relatively low priority, for example, an undersired 
caller. Still further, various distinctive ringing indications 
may be assigned to different calling parties, such that when an 
'" incoming telephone call is received from one, fringing,. 

indication aprises the user, -of the relative priority that has 
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been assigned to that calling party. 

mother response category may be a muted ringing alert, 
whereby no indication is provided the user when an incoming 
call is received from a calling party to which this particular 
response category has been assigned. Typically, the user will 
assign this muted ringing alert response category to calling 
parties whose incoming calls the user does not wish to answer. 

Yet another response category contemplated herein is 
identified generally as an accessory response. Various types 
of accessory devices 50 may be coupled to the mobile station 
and may be activated when an incoming call is received from a 
calling party to which the user previously has assigned an 
accessory device response. For example, the accessory device 
may include a voice recorder, such as a telephone answering 
machine, which is, activated when an incoming call is received 
from a calling party to which a voice recorder resonse category 
has been assigned. Another example of an accessory device is a 
voice mail device, which is seen to be quite similar to the 
aforementioned voice recorder. Yet another accessory device 
that may be used with the present invention is a scrambler for 
descrambling information received by the mobile station from 
the base station and/or to scramble information returned from 
the mobile station to the calling party. Thus, the mobile 
station' may be used in sensitive, highly classified 
applications such that when an incoming call is received from a 
highly classified source, communication between the mobile 
station and that source is scrambled to minimize unauthorized 
detection or disclosure thereof. 

The mobile station also may be used with other accessory 
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device which are illustrated in FIG. 1 as peripheral devices. 
Examples of such peripheral devices include a facsimile device 
52a, a data processing terminal 52b, a data modem 52c, a data 
recorder 52d and a multimedia terminal 52e. Other peripheral 
devices also may be used, but in the interest of brevity only 
the foregoing examples are shown. These peripheral devices are 
coupled to a peripheral interface 52 which, in turn, is coupled 
to caller ID processor 44. In response to the operation of 
keypad 42, the user may assign to selected calling parties a 
peripheral response category such that when an incoming call is 
received from that calling party, the appropriate peripheral 
device coupled to interface 52 is activated for communication 
with that calling party. The peripheral device is activated 
without intervention by the user such that the calling party 
may communicate with that peripheral device. Hence, and as one 
example, if a facsimile response category is assigned to a 
particular calling party, an incoming call received from that 
calling party activates facsimile device 52a and initiates an 
appropriate communication protocol at interface 52 such that an 
incoming facsimile message is received and indicia are printed 
automatically. Alternatively, if the user of the mobile 
station has previously prepared facsimile device 52a for the 
transmission of a facsimile message, an incoming call from that 
caling party will activate the automatic transmission of that 
facsimile message. 

• As another example, a computer response category may be 
assigned to a different calling party such that data processing 
terminal 52b is activated automatically wherf an incoming call 
is received from that calling party: patfa, from the calling 
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party thus may be received and processed; and data may be 
transmitted from the mobile station to the calling party. 

As a further example, a data modem response category may 
be assigned to a still further calling party such that an 
incoming call received from that further calling party 
activates data modem 52c to facilitate data communication 
between that further calling party and a data device connected 
to the data modem. Thus, it is seen that, by assigning 
. different types of peripheral response categories to different 
calling parties, the particular peripheral device that may be 
coupled to peripheral interface 52 is activated automatically 
when an incoming call is received from a calling party to which 
that peripheral device response category has been assigned. 

Still another peripheral device shown in FIG. 1 is a 
cartographic display 52f . This cartographic display comprises 
an -electronic road map" which displays to the user a map of 
roadways selected by him. For example, a local road map may be 
displayed on a video screen. It is contemplated that a traffic 
information supply service may transmit, from time to time, to 
subscribers to that service, by way of the cellular telephone 
system, information representing the locations of traffic 
congestion. To receive this information, the user operated 
keypad 42 to enter the telephone number of that traffic 
information service and assigns thereto a cartographic display 
response category. Hence, when an incoming call is received 
from that traffic information service, cartographic display 52f 
is activated and information of traffic congestion is received 
" ' and displayed! The user thus is apprised of the locations of 
traffic congestion and may take remedial steps to avoid such 
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congestion. 

Caller ID memory 46 is coupled to caller ID processor 44 
and is adapted to store the identifying data entered by way of 
keypad 42 together with the response category assigned to that 
identifying data by the user. In one embodiment, such 
identifying data is the telephone number of the calling party 
and the assigned response category may be any of the response 
categories discussed above. 

The caller ID processor also is coupled to a calling party 
ID buffer 47 which, in turn, is coupled to CPU 40 and is 
adapted to receive from the CPU the calling party identifying 
data included in an -alert with information- message that is 
transmitted to the mobile station from a base station. Caller 
ID processor 44 is adapted to compare the received calling 
party identifying data with the identifying data previously 
stored in caller ID memory 4 6 to determine if the caling party 
is one of the previously selected, or pre-programmed calling 
parties. If so, the response category that had been previously 
assigned to that calling party is used to trigger the pre- 
programmed response. 

The manner in which keypad 42 is used by the user to 
select calling parties and to assign particular response 
categories to such calling parties now will be explained in 
conjunction with the flow chart shwon in FIG. 2. Let it be 
assumed that the keypad is operated to initiate the 
preprogramming mode 102. It is appreciated that a suitable key 
or combination of keys may be operated to initiate the 
preprogramming mode. .:The user then has the option of deleting 
identifying data that had.- previously been selected to identify 
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a calling party and that had been stored in caller ID memory 46 
or of entering identifying data which identifies a new calling 
party. Here too, a suitable key or combination of keys may be 
actuated to delete old caller identifying data 104 or to enter 
new caller identifying data 106. 

If new caller identifying data is entered, a response 
category is assigned thereto, as represented by block 108. 
Some examples of response categories include a priority caller 
: 110, an undesired caller 112, an accessory response 114 and a 
peripheral interface response 116. If the calling party 
identified by the caller identifying data is to be assigned 
priority status, keypad 42 is operated to assign a suitable 
response category thereto. For example, a selected alert 
signal 120, such as a distinctive ringing indication, may be 
assigned to this calling party. As mentioned above, a 
distinctive ringing indicator may be used as an indication of a 
priority caller. Alternatively, alternate routing 122 for the 
incoming call may be selected so that this priority call does 
not remain unanswered. This is analogous to the conventional 
telephone system optional service generally known as -call 
forwarding" . 

If the caller identified by the newly entered caller 
identifying data is an undesired caller, as represented by 
block 112, to which the user does not wish to resond, then 
various response categories may be assigned to. this calling 
party. For example, a voice mail response 130 may be selected 
such that an incoming call from this calling party activates a 
voice mail system to record the message received from the 
calling party without apprising the user at the mobile station 
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and without requiring intervention by that user. 

Another response category that may be assigned to this 
undesired caller by the user is caller ID reporting 132. Here, 
a voice synthesizer may be triggered to provide a verbal 
report, or indication, of the calling party. Such verbal 
report may include the name of the calling party, the telephone 
number of the calling party, or the like. 

Still another response category that may be assigned to 
this undesired caller is the selection of alternate routing 
134, similar in principal to the selection of alternate routing 
122 that may be assigned to a priority caller, but performed in 
a differenct manner, for instance, to discourage the caller or 
delegate the processing, or handling, of this call. A still 
further response category that may be assigned to this 
undesired caller is one which simply ignores the incoming call, 
as represented by block 136. For example, when an incoming 
call is received from this calling party, no ringing indication 
is provided, or the ringing alert is muted, and, thus, the 
user is not apprised of the presence of this incoming call. 
That is to say, the incoming call is ignored. 

If the user assignes the accessory response category 114 
to the newly entered caller identifying data, a particular 
accessory may be selected such that when an incoming call is 
received from this caller, the selected accessory is activated. 
Examples of such accessories include a voice mail system 140, 
. similar to voice mail system 130 that may be assigned to an 
undesired caller, a scrambler 142, whereby an incoming cal 
received from" this- caller activates the scrambler and further 
communication between that caller and the mobile station is 
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scrambled, or a toll counter 144. 

If the user assigns the peripheral response category 116 
to the newly entered caller identifying data 106, a desired one 
of the indicated peripheral devices may be selected. The 
selected peripheral device may be a data modem 150, a computer 
terminal 152, a voice/data recorder 154, a printer 156, a 
facsimile device 158, a multi-media terminal 160, navigational 
equipment 162 or a cartographic display of road information 
164. Depending upon which of these peripheral devices is 
preselected, an incoming call received from this calling party 
will initiate the proper interface protocols and activate the 
peripheral device that has been so preselected and assigned to 
this caller identifying data. 

It will be appreciated that caller ID memory 46 operates 
to store the caller identifying data entered by keypad 42, as 
represented by block 106, as well as the particular type of 
response 120-164 that has been assigned to this calling party. 

Once the user has programmed caller ID memory 46 to store 
both the identifying data representing particular calling 
parties, such as the telephone numbers of those calling 
parties, and the response category or type of response, 
assigned to each such calling party, mobile station 10 awaits 
the receipt of an "alert with information" message which 
represents an incoming telephone call. In what has been 
referred to as an analog cellular telephone system the "alert 
with information" message is transmitted from the base station 
to the mobile statio tin the forward voice channel. In digital _ 
cellular telephone systems of the type recently standardized by 
the industry, the "alert with information" message is 
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transited on the forward digital traffic channel. The format 
of an -alert with information- message that is transmitted on 
the forward voice channel is represented in FIG. 3. 

As discussed above, an "alert with information- message is 
transmitted in packets 300. Typically, a packet is comprised 
of two or more words 306 (shown in Fig. 3), containing the 
actual mesage information. Each of these words 306 is formed 
by encoding 28 content bits into a 40-bit-by BCH code for error 
protection. A 37-bit Bit Sync sequence 302 and an 11-bit Word 
Sync sequence 304 precede each word 306, thereby comprising a 

word block 300. 

As is conventional, each word block 300 is transmitted a 
predetermined number of times to account for the possibility 
that all, or at least a portion of, a transmitted packet may 
-not be accurately received because of interference, atmospheric 
distortions, and the like. In accordance with one protocol, 
each word block is re-transmitted eleven times in succession to 
assure its accurate reception and detection. 

in the first word block, the word 308 generally identifies 
the message as an Alert With Information message. In 
applicable standards it is identified usually as the Word 1- 
Mobile Station Control Message. The second word block contains 
word 31 0 ; usually identified as Word 2 - First Alert With 
information. This word represents alert parameters . The 
Calling Party identifying data, such as the telephone number of 
the calling party, typically begins with the third word 312 of 
Fig. 3. Depending upon the amount of information that is 
needed to suitably identify the calling party, N words are used 
(where N is variable) . 
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As an example, each word (beginning with the third word) 
includes three 8-bit characters, and each character identifies 
a digit or other alphanumeric character included in the calling 
party identifying data. For example, each character may 
represent a digit of the telephone number of the calling party. 

The total number of packets which are transmitted is 
variable, depending upon the length of the message constituted 
by the packets; and it will be appreciated that the total 
number of characters which comprise calling party identifying 
data likewise may be variable. For example, the calling party 
identifying data may contain a 10-digit telephone number, a 12- 
character alphanumeric representation of the calling party, a 
20-digit representation of the transmission path by which the 
telephone call is transmitted from the calling party to the 
mobile station, and the like. 

While FIG. 3 schematically illustrates the format of an 
-alert with information- message transmitted on the forward 
voice channel in what has been referred to as an analog 
cellular telephone system, FIG. 4 schematically illustrates the 
format of an -alert with information- message that is 
transmitted on the forward digital traffic channel in a digital 
cellular telephone system. Here too, the message is 
transmitted as a succession of transmission frames comprising a 
packet 400, with each packet containing identifying data plus 
information words. As shown, the identifying data in a packet 
.400 includes message identifying bits 402, followed by bits 404 
further identifying the type of alert, followed by useful 
message information 406. When packet 400 is included in an 
-alert with information" message, the message identifying bits 
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402 identify this message as an "alert with information- 
message. Bits 404 identify the type of "alert with 
information- message; and in the present example, the type of 
•alert with information- message is an incoming call with 
calling party identifying data. Word 406 includes a portion of 
that calling party identifying data, such as a plurality of 
digits included in the calling party telephone number, a 
plurality of alphanumeric characters that may be used to 
identify the calling party, etc. 

FIG. 4 illustrates the transmission of packet 400 in 
successive frames. Each frame contains a portion of a packet 
400 with 48 consecutive bits. Moreover, each frame begins with 
a header 408 and ends with a final suffix 412 which is used for 
error detection, and may include, for example, a CRC code. In 
one embodiment, the -alert with information" message 
transmitted on the forward digital traffic channel is comprised 
of a variable number of frames depending upon the number of 
words needed to provide the calling party identifying data and, 
therefore, the total length of packet 400. Alternatively, a 
fixed number of frames may be used for all messages transmitted 
over the forward digital traffic channel; and those frames 
which are not needed for calling party identifying data maV be 
comprised simply of -filler" bits. For example, if the fixed 
number of frames is adequate to represent a 20-digit calling 
party identifier, but only 10 digits are needed to identify the 
calling party's telephone number, then those frames which 
otherwise would be used to represent the last 10 digits of such 
20-digit number simply contain filler. bits. 

Let it be assumed that the user of mobile station 10 has 
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pre-programmed caller ID memory 46 with identifying data 
representing particular calling parties, for example, the 
telephone number of each such calling party, and has assigned a 
response category to each programmed, or stored number. Stated 
otherwise, the user has preselected a type of response that 
will be made to incoming telephone calls received from each of 
the identified calling parties. Now, the manner in which a 
response is made to an incoming call will be described with 
• reference to the flow chart of FIG. 5 and the block diagram of 
FIG. 1. 

initially, it is assumed that suitable control messages 
have been transmitted from the base station to mobile station 
10. to dispose the mobile station in its active mode. 
Accordingly, when the -alert "with information" message is 
received by antenna 30 it is coupled to CPU 40 by way of 
duplexer 26, amplifier 32, demodulator 34 and decoder 36. The 
CPU detects the "alert with information- message and supplied 
the calling party identifying data (e.g. the telephone number 
of the calling party) included in the received message to 
calling party ID buffer 47. The calling party ID buffer 
assembles the received calling party identifying data, as 
represented by instruction 504 (FIG. 5) and supplies the 
calling party identifying data to caller ID processor 44. The 
processor includes a comparator for comparing the received 
calling party identifying data to the identifying data that had 
been previously selected and stored in caller ID memory 46. 
This comparison operation is represented by instruction 506. 

As the contents of the ID memory are searched for a 
comparison between the received calling party identifying data 
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and the previously selected identifying data, the response 
category assigned to each previously selected identifying data 
also is sensed. This scanning and comparison operation x. 
represented by the inquiries shown in FIG. 5. Accordingly, 
inquiry 508 is made to determine if the calling party, as 
represented by the calling party identifying data assembled by 
calling party ID buffer 47 , is a calling party to which a 
priority response has been assigned. If not, inquiry 512 is 
^ade to determine if this calling party is an undesired caller. 
If not, inquiry 522 is made to determine if an accessory 
response has been assigned to this calling party. If not, 
inquiry 520 is made to determine if a peripheral response has 
been assigned to this calling party. If not, inquiry 522 is 
^ade to determine if this calling party is a long distance 
"caller. For example, that portion of the calling party 
identifying data which represents the. area code from which the 
calling party places his call is examined to sense if such area 
code differs from the area code of the service cell in which 
mobile station 10 presently resides. If inquiry 522 is 
answered in the negative, instruction 526 is carried out, 
whereupon alert generator 48 is activated by caller ID 
processor 44 to initiate a -regular- alert, such as a normal 
ringing indication. It may be appreciated that instruction 526 
functions as a default response. 

Returning to inquiry 508, if this inquiry is answered in 
the affirmative, that is, if the received calling party 
identifying data corresponds to stored identifying data to 
'" : which priority status has been assigned, instruction 510 

executed/ whereupon alert generator 48 is activated to generate 
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a distinctive ringing indication which represents a priority 
telephone call. Alternatively, caller ID processor 44 may 
initiate an alternate routing operation, whereby the incoming 
call is -forwarded", or relayed, to another station, or to 
another telephone number, or in accordance -with other alternate 
routing conventions. 

Returning to inquiry 512, if this inquiry had been 
answered in the affirmative, that is, if the received calling 
party identifying data corresponds to stored identifying data 
to which -undesired- status had been assigned, instruction 514 
is activated by caller ID processor 44. One example of an 
undesired caller response is not to trigger alert generator 48, 
that is, to mute the ringing alert. Thus, no indication of 
this incoming call is provided. Since the user is not made 
aware.of this call, he simply will ignore it. Alternatively, 
alert generator 48 may be controlled by the caller ID processor 
so as to provide a distinctive ringing indication which 
represents and incoming call from an undesired caller. The 
alert generator may be further controlled to provide different 
types of ringing indications in accordance with different 
priorities previously assigned to individual, callers. 

As a further alternative, instruction 514 may carry out a 
pre-progarammed response, such as represented by blocks 130, 
132 or 134 of FIG. 2. For example, a voice mail system or a 
voice recorder may be activated to respond to this incoming 
call. 

If inquiry 516 had been answered in the affirmative, 
' ' instruction 518 is carried out by caller ID processor 44 to 
activate the particular accessory device that had been assigned 
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by the user to this calling party. For example, if a voice 
recorder, such as a telephone answering machine, is coupled as 
an accessory device to the mobile station, and if the voice 
recorder response category had been assigned to this calling 
party, then the voice recorder is activated and the caller may 
communicate with that recorder. Alternatively, if the 
accessory device is a voice mail system, and if a voice mail 
response had been assigned by the user to this calling party, 
then instruction 518 serves to activate the voice mail system. 

As a further alternative, if the accessory device 
comprises a scrambler, and if the user had assigned to this 
calling party a scramble-type response, then instruction 518 
serves to activate the scrambler and the mobile station then 
communicate with the calling party by way of this scrambler. 
Thus, voice and/or data information transmitted between the 
mobile station and the calling party is scrambled. 

It will be recognized that incoming information received 
from the base station is decoded by decoder 36 and coupled to 
accessory device 50. Also, information from the accessory 
device is coupled to encoder 18 for transmission to the base 
station. 

If inquiry 520 had been answered in the affirmative, 
caller ID processor 44 activates peripheral interface 52 and, 
depending upon the peripheral device connected thereto and the 
particular peripheral response that had been assigned to thxs 
calling party by the user, the appropriate communication 
protocol is initiated at interface 52 and the peripheral device,. 
• is activated to communicate with the calling party^ : Examples 
of such peripheral device have been mentioned above, and, it 
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will be appreciated that the preselected peripheral device is 
activated . 

If inquiry 522 had been answered in the affirmative, for 
example, if the area code portion of the calling party 
identifying data is recognized as a "foreign" area code (i.e. 
it differs from the area code of the service call in which 
mobile station 10 is located), caller ID processor 44 controls 
alert generator 48 to provide a distinctive ringing signal 
representative of a "long distance" caller. 

While the present invention has been particularly shown 
and described with reference to a preferred embodiment, it will 
be readily appreciated by those of ordinary skill in the art 
that various changes and modifications may be made without 
departing from the sprit and scope of the invention. For 
' example, alert generator 48 may produce various types of 
audible alert as well as visual alert to notify the user of the 
different types, or categories, of incoming calls. 

It will be appreciated that illustrative accessory and 
peripheral device have been discussed above, but the present 
invention need not be limited unnecessarily only to those 
specific devices. More generally, the present invention may be 
used with other devices which have not been specifically 
described herein, simply by connecting such other devices to 
suitable interfaces or connections for activation by caller ID 
processor 44 when the caller ID processor detects a match 
between calling party identifying data included in the received 
"alert with information" message and identifying data 
• previously selected by the user and stored in caller ID memory 
46. It will be seen that the caller ID processor may comprise 
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a microprocessor of conventional construction; and in one 
embodiment, if CPU 40 exhibits sufficient capacity and power, 
the functions carried out by the caller ID processor may be 
. implemented by the CPU. 

Therefore, it is intended that the appended claims be 
interpreted as including the embodiments discussed herein, 
those alternatives which have been mentioned or suggested above 
and all equivalents thereto. 
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CLAIMS 

1. Apparatus for selectively answering an incoming call 
transmitted from a cellular telephone base station to a mobile 
station as an "alert with information" message containing 
calling party identifying data, said apparatus comprising: 
processor means operable by a user of said mobile station to 
select identifying data representing particular calling parties 
for detecting incoming calls from said particular calling 
parties and to assign predetermined response categories to said 
particular calling parties; and answering means for comparing 
calling party identifying data in a received "alert with 
information" message with the selected identifying data to 
detect an incoming call from a particular calling party, said 
answering means distinguishing the response category assigned 
to said incoming call to initiate one of plural predetermined 
types of responses to said incoming call as determined by said 
response category- 

2. The apparatus of claim 1 wherein one of said predetermined 
types of responses is a distinctive ringing indicator to 
identify an incoming call received from, a calling party to 
which a predetermined response category has been assigned. 

3. The apparatus of claim 2 wherein said distinctive ringing 
indicator identifies a high priority incoming call. 

4. The apparatus of claim 2 wherein said distinctive ringing 
indicator identifies a long distance incoming call. 



5. 



The apparatus of claim 2 wherein said distinctive ringing 
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indicator identifies the relative priority one of the incoming 
call to the user- 



6. The apparatus of claim 1 wherein one of said predetermined 
types of responses is a muted ringing alert, whereby said user 
is not informed of the receipt at said mobile station of an 
incoming call. 

7. The apparatus of claim 1 wherein one of said mobile 
station includes a peripheral device operable to receive said 
incoming call, and one of said predetermined types of responses 
is the activation of said peripheral device to receive the 
incoming call from the calling party to which a predetermined 
response category has been assigned. 

8. The apparatus of claim 7 wherein said peripheral device 
comprises scrambling means selectively actuable to enable 
scrambled communication between said mobile station and the 
calling party. 

9. The apparatus of claim 7 wherein said peripheral device 
comprises recording means selectively actuable to record 
information received by said mobile station from the calling 
party 

.10. The apparatus of claim 9 wherein said recording means 
comprises a voice recorder. 



II". The apparatus of claim 9 wherein said recording means 
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12. The apparatus of claim 7 wherein said peripheral device 
comprises a data modem selectively actuable to communicate data 
between said mobile station and the calling party. 

13 . The apparatus of claim 7 wherein said peripheral device 
comprises a data processing terminal selectively actuable to 
communicate with said calling party and received and process 
data received from the calling party and transmit data from the 
mobile station to said calling party. 

14. The apparatus of claim 7 wherein said peripheral device 
comprises a facsimile device selectively actuable to receive 
and display facsimile information received from the calling 
party . 

15. The apparatus of claim 14 wherein said facsimile device 
includes means for printing indicia derived from said facsimile 
information. 

16. The apparatus of claim 7 wherein said peripheral device 
comprises a facsimile device selectively actuable to transmit 
facsimile information to the calling party. 

17. The apparatus of claim 7 wherein said peripheral device 
comprises cartographic display means selectively actuable to 
receive and display cartographic information from the calling 
party. 
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18. The apparatus of claim 17 wherein said cartographic 
information is highway and traffic information. 

19. A method of providing different types of responses to an 
-alert with information- message transmitted from a base 
station to a mobile station in a cellular telephone system for 
initiating an incoming call, said "alert with information- 
message containing calling party identifying data to identify a 
calling party, comprising: 

entering at said mobile station selected identifying data 
representing particular calling parties; 

assigning respective types of responses to the selected 

identifying data; 

sensing if calling party identifying data in a received 
-alert with information- message corresponds to selected 
identifying data entered at said mobile station; and 

providing the type of response assigned to the identifying 
data to which said calling party identifying data corresponds. 

20. The method of claim 19 wherein the step of assigning 
comprises allocating different warning indications to different 
calling parties; and said step of providing comprises actuating 
the warning indication allocated to the sensed calling party 
identifying data. 

21. The method of claim 20 wherein one of said warning 
indications is; a distinctive ' ringing sound representing an 
incoming call of high priority. 
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22. The method of claim 20 wherein one of said warning 
indications is a distinctive ringing sound representing an 
incoming call of low priority. 

23. The method of claim 20 wherein one of said warning 
indications is muted ringing sound representing an incoming 
call of low priority, whereby a user at said mobile station is 
not apprised of an incoming call received from the calling 
party to which said muted ringing sound has been allocated. 

24. The method of claim 20 further comprising the steps of 
providing a default warning indication, and actuating said 
default warning indication if calling party identifying data in 
received -alert with information- message does not correspond 
with the identifying data entered at said mobile station. 

25. The method of claim 19 wherein the step of assigning 
comprises allocating a recording function to at least one 
calling party; and said step of providing comprises actuating a 
recorder to record information from the calling party if said 
recording function has been allocated to that calling party. 

26. The method of claim 25 wherein the recorder is a voice 
recorder to record voice information spoken by the calling 
party. - 

2?j The method of claim 25 wherein the recorder is a data 
recorder to record data information transmitted by the calling 
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party. 

28. The method of claim 19 wherein the step of assigning 
comprises allocating a scrambling function to at least one 
calling party; and said step of providing comprises actuating a 
scrambler to enable scrambled communication between said mobile 
station and the calling party if said scrambling function has 
been allocated to that calling party. 

29. The method of claim 19 wherein the step of assigning 
comprises allocating a data modem interface function to at 
least one calling party; and said step of providing comprises 
actuating a data modem to receive data from the calling party 
if said modem interface function has been allocated to that 
calling party. 

30. The method of claim 19 wherein the step of assigning 
comprises allocating a facsimile interface function to at least 
one calling party; and said step of providing comprises 
actuating a facsimile device to receive facsimile data from the 
calling party if said facsimile interface function has been 
allocated to that calling party. 

31. The method of claim 30 wherein the step of actuating a 
facsimile device enables facsimile data to be transmitted from 
the mobile station to the calling party. 

32. The method of claim 19 wherein the step of assigning 
comprises allocating a computer terminal interface function to 
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at least one calling party; and said step of providing 
comprises actuating a computer terminal to communicate with the 
calling party if said computer terminal interface function has 
been allocated to that calling party. 

33. The method of claim 19 wherein the step of assigning 
comprises allocating a traffic information interface function 
to at least one calling party; and said step of providing 
comprises actuating a display for receiving from the calling 
party traffic information data and for displaying said traffic 
information data if said traffic information interface function 
has been allocated to that calling party. 

34. The method of claim 19 wherein said calling party 
identifying data includes telephone area code data; wherein the 
step of assigning comprises allocating a distinctive ringing 
indication as a function of telephone area code data; and 
wherein the step of providing comprises selectively actuating a 
distinctive ringing indication in response to the telephone 
area code included in the calling .party identifying data of the 
received "alert with information" message. 
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FIG. 3 
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